Structural and functional characterization of the RBBP4-ZNF827 interaction and its role in NuRD recruitment to telomeres.
The nucleosome remodeling and histone deacetylase (NuRD) complex is an essential multi-subunit protein complex that regulates higher-order chromatin structure. Cancers that use the alternative lengthening of telomere (ALT) pathway of telomere maintenance recruit NuRD to their telomeres. This interaction is mediated by the N-terminal domain of the zinc-finger protein ZNF827. NuRD-ZNF827 plays a vital role in the ALT pathway by creating a molecular platform for recombination-mediated repair. Disruption of NuRD binding results in loss of ALT cell viability. Here, we present the crystal structure of the NuRD subunit RBBP4 bound to the N-terminal 14 amino acids of ZNF827. RBBP4 forms a negatively charged channel that binds to ZNF827 through a network of electrostatic interactions. We identify the precise amino acids in RBBP4 required for this interaction and demonstrate that disruption of these residues prevents RBBP4 binding to both ZNF827 and telomeres, but is insufficient to decrease ALT activity. These data provide insights into the structural and functional determinants of NuRD activity at ALT telomeres.